Jejunal biopsies from 15 Greenlandic and three Danish patients with adult type hypolactasia and nine Greenlandic and 15 Danish patients with normal lactase activity were analysed quantitatively for lactase protein by crossed immunoelectrophoresis. A constant correlation between the amount of lactase activity and immunologically reactive lactase protein was demonstrated irrespective of the lactase activity level. As immunoelectrophoresis expresses the amount of enzyme protein independent of the enzymatic activity, it is concluded that the low enzymatic activity in adults with hypolactasia is caused by a low amount of lactase and not by a modified inactive enzyme.
SUMMARY Jejunal biopsies from 15 Greenlandic and three Danish patients with adult type hypolactasia and nine Greenlandic and 15 Danish patients with normal lactase activity were analysed quantitatively for lactase protein by crossed immunoelectrophoresis. A constant correlation between the amount of lactase activity and immunologically reactive lactase protein was demonstrated irrespective of the lactase activity level. As immunoelectrophoresis expresses the amount of enzyme protein independent of the enzymatic activity, it is concluded that the low enzymatic activity in adults with hypolactasia is caused by a low amount of lactase and not by a modified inactive enzyme.
Adult type hypolactasia is often considered to be a normal condition in man, as most of the world's ethnic groups including Greenlandic Eskimos1 have a 70-95% prevalence of hypolactasia. Only whites in Northern Europe and white North Americans appear to maintain high levels of lactase throughout life.
The condition was first described in 1963.23 The reason for the low lactase activity may be either synthesis of a defect protein or decreased synthesis of a normal protein. To Their conclusion was that adults with hypolactasia probably synthesise a decreased amount of lactase protein but the conclusion was in part limited by their procedure, which involves loss of material during the membrane preparation procedure and a possible poor separation of lactase from other unknown proteins.
A precise answer whether lactase protein is qualitatively altered in hypolactasia has not yet been given. This had been considered possible by using specific antibodies against the enzyme6 but, because of the great lability of lactase during purification procedures, this has until now not been done.
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We have previously described7 quantitative immunoelectrophoresis of proteins from single, unfractionated, small intestinal biopsies against a specific brush border protein antiserum. As the lactase precipitate was identified by enzymatic staining and the analysis determines the amount of immunological reactive protein, the application of this method makes a quantitative approach possible without the limitations of earlier investigations. In the present paper we describe the results of such an investigation on 18 hypolactasia patients and 24 controls.
Methods

PATIENTS
Twenty-four Greenlandic patients from the surgical department, Queen Ingrids Hospital, Godthab, were included in the study. Small pieces from the proximal 20 cm of jejunum removed during upper abdominal surgery were used. In addition pieces from the same part of jejunum of 18 Danish patient subjected to jejunal-ileal shunt operation (part of the Danish Obesity Project) were included. All samples were frozen immediately after removal. Fifteen Greenlandic patients and three Danish patients had hypolactasia defined as low lactase activity (<9 U/g protein) with normal activities for the other disaccharidases, and histologically normal jejunal biop- dipeptidyl peptidase IV (EC 3.4.14.X) were de-Mucosal samples (3-16 mg) were obtained by care-termined using L-alanine-p-nitroanilide and glycylfully scraping the intestinal pieces. Brush border L-proline-p-nitroanilide respectively as substrate.9 proteins from each sample were solubilised with The protein concentration of the homogenate was Triton X-100 and papain and quantified by crossed measured11 in a small sample taken before addition immunoelectrophoresis as described earlier.7 To of papain. summarise briefly: each sample was homogenised in 40 p1 of a 2% Triton X-100 solution and incubated Results for one hour at 4°C. Papain at a final concentration of 2.5 mg/ml was added and 15 ,il removed im- Table 1 and Table 2 show the specific activities of mediately for enzymatic analysis. The rest of the the disaccharidases and the peptidases in Greenhomogenate was incubated for 15 minutes at 37°C, landic and Danish patients respectively. In the and subsequently centrifuged at 50 000x g for two Greenlandic group the specific lactase activity in hours. Ten microlitres of the supernatant was the patients with hypolactasia was reduced to 15% analysed in crossed immunoelectrophoresis. After of the activity in the control group, while the three completing the electrophoresis the lactase precipitate Danish patients displayed a higher percent (20%) was first stained by an enzymatic method, using lactase activity. The sucrase and maltase activities lactose or phlorizin as substrate9 and then all pre-do not differ between the hypolactasia and the Age, specific enzymatic activities, and specific precipitate sizes expressed as mean values. Numbers in parentheses are ranges. Fig. 1 The lactase precipitate from a patient with hypolactasia (4.2 U/g protein) after enzymatic stainintg using phlorizin as substrate. The IgG concentration in the gel was 30 ,uglcm,2.
control groups and this is also true for the two brush border peptidases that were studied.
ELECTROPHORETIC PATTERN
The lactase precipitate is visible after enzymatic staining ( Fig. 1 ) and after staining with Coomassie Blue. No other precipitates hydrolyse lactose or phlorizin. Figure 2a-b shows the immunoelectrophoretic pattern from one patient with normal lactase and one patient with hypolactasia. These patterns are typical for all the biopsies that were studied. Compared with the precipitate pattern from normal biopsies the lactase precipitate from hypolactasia biopsies is low in relation to the other precipitates. The lactase protein has the same migration rate in the first dimension electrophoresis in all biopsies and the immunoprecipitate is symmetrical in both normal and hypolactasia biopsies indicating unchanged charge properties of the enzyme.
ENZYMATIC ACTIVITY COMPARED WITH
PRECIPITATE SIZE
The relation between lactase activity and amount of lactase protein estimated as the area under the lactase precipitate is shown in Fig. 3a (Greenlandic patients) and 3b (Danish patients). There seems to be an identical relation between enzymatic activity and precipitate area in normals and in adult-type hypolactasia patients. This is also reflected in Table 1 and Table 2 where the mean values of specific lactase activity and specific area size for the hypolactasia lactase activity and precipitate area is even better than indicated in Tables 1 and 2 
Discussion
Our results demonstrate an unchanged relationship between lactase activity and immunoreactive lactase protein in the adult-type hypolactasia compared with normal subjects in two different populations. It is concluded that the small intestinal brush border membranes of patients with adult-type hypolactasia have a decreased amount of lactase protein and do not contain an inactive enzyme variant with retained antigenic determinants. The presence of a completely altered protein cannot be ruled out in this study.
The most probable reason is a low synthesis of lactase but, theoretically, a specific, increased catabolism of lactase is also possible. These results are in accordance with the conclusions from other studies.45 The immunological technique also measures possible inactive, intracellularly localised lactase molecules. Provided that the solubilisation procedure also releases these molecules from the intracellular particles, we can conclude that no significant amount of cross-reacting inactive lactase protein is present in the cell. This makes it unlikely that the hypolactasia state is caused by a block in transfer of lactase protein from an intracellular focus to the brush border membrane.
The patients of this study were selected by the presence of specific low lactase activity in histologically normal biopsies from the proximal part of jejunum. No criteria of lactose malabsorption-that is, flat blood glucose curve during lactose tolerance test and/or abdominal complaints during this test-were included. However, it is likely that our Greenlandic patients also fulfil these criteria, as Asp et al.13 have reported that 15 out of 16 patients from the same area in Greenland with specific hypolactasia also fulfil one or both of these specified clinical criteria. 
